The steroidogenic characteristics of primary testicular cell cultures from adult hypophysectomized rats: enhanced formation of C21 steroids.
To characterize and clarify the time-related pattern of steroidogenesis in primary testicular cultures from adult hypophysectomized rats, we have determined the pattern of C19 and C21 steroids using novel enzymatic assay techniques that rely on highly specific bacterial hydroxysteroid dehydrogenases. Steroids contained in culture media were separated in a standardized high performance liquid chromatography system and the 17 beta-hydroxy- and 17-oxosteroids were quantified by a transydrogenase assay. The individual 3 alpha-, 3 beta-, 17 beta-, and 20 alpha-hydroxysteroids were in turn measured by enzymatic oxidation. Presumptive steroid identities were confirmed by enzymatic oxidation or reduction to products that were rechromatographed and identified by co-elution with standards. Although human chorionic gonadotropin stimulated an increase in the "adult" hormones, testosterone and 4-androstene-3, 17-dione, on both Days 1 and 11 of culture, the majority of the steroids found, even on Day 1, were 3 alpha-hydroxy-5 alpha-dihydrosteroids rather than delta 4-3-oxosteroids. A specific 5 alpha-reduced, C21 steroid: 5 alpha-pregnane-3 alpha, 20 alpha-diol, increased over time and became the most abundant gonodotropin-stimulated steroid (about 5-fold in excess of testosterone) by Day 11. In contrast, testosterone was the identifying steroid of nondispersed testes from both intact and hypophysectomized rats. Studies with tracer quantities of [3H]pregnenolone in culture confirmed the initial (Day 1) preponderance of 3 alpha-hydroxy-5 alpha-dihydrosteroids, as well as the accumulation with time of 20 alpha-hydroxysteroids. These findings suggest that contrary to expectation, cultured testicular cells from young adult hypophysectomized rats display a relatively atypical steroidogenic pattern. Although the cellular mechanisms underlying the time-dependent accumulation of C21 steroids remain uncertain, these patterns suggest either regressive changes in the original parent cells or the emergence of a population of latent cells. Although of limited utility as a model for examining adult testicular physiology, primary cultures of dispersed whole testes should prove useful in studies of culture-induced phenotypic regression and the attendant alteration at the level of gene expression.